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I .  INTRODUCTION 

The f i rs t  manned l u n a r  l a n d i n g  a t t e m p t  w i l l  be 
made a t  one o f  t h e  f i v e  Apollo s i t e s .  The number, p o s i t i o n ,  
and s p a c i n g  o f  t h e  s i t e s  have been  d i c t a t e d  by a combina t ion  
o f  f a c t o r s  i n c l u d i n g :  a desire  t o  have  s e v e r a l  l a u n c h  
o p p o r t u n i t i e s  each month; KSC r e c y c l e  t imes; f r e e - r e t u r n  
t r a j e c t o r i e s ;  a d e q u a t e  communications d u r i n g  l u n a r  d e s c e n t  
and a s c e n t ;  optimum l i g h t i n g  a t  l a n d i n g ;  and  smooth topography 
a t  t h e  s i t e s  and a l o n g  t h e  approach p a t h s .  T h i s  p h i l o s o p h y  
o f  f i r s t  m i s s i o n  m u l t i p l e  s i t e s  has been  a c c e p t a b l e  f o r  s c i e n -  
t i f i c  pu rposes  s i n c e  a l a n d i n g  anywhere on t h e  moon, w i t h  
sample  r e t u r n ,  i s  a quantum jump o v e r  what w e  now have .  De l ib -  
e r a t i o n s  abou t  s i t e s  f o r  a second l and ing '  have a l s o  been  based 

would n o t  want t o  l a n d  a t  t h e  f i rs t  l a n d i n g  s i t e  a g a i n ,  t h a t  
i f  t h e  f i r s t  l a n d i n g  i s  i n  t h e  e a s t e r n  mare, t h e  second s h o u l d  
be i n  t h e  west ( o r  v i c e - v e r s a ) ,  and t h a t  w e  up-grade t h e  s c i e n c e  
by b i a s i n g  o r  r e l o c a t i n g  c e r t a i n  o f  t h e  Apol lo  s i t e s .  

oil LL- - . . l t . f - l -  n J t n  n L 4 1 f i e n n h r r  v a r 4 + h  +kn n n n i r i c n  t h Q t  
b l l C  I l l U A U L L J A G  O L U L  ~ A A A A W U U p r A J  V V - b V I a  w11- y *  V I - V V  - * a u w  

D e l i b e r a t i o n s  on s i t e  s e l e c t i o n  f o r  t h e  t h i r d  and  
s u b s e q u e n t  m i s s i o n s  have focused  on t h e  concep t  o f  a s i n g l e  
s i t e  p e r  o p p o r t u n i t y .  1-7 
t h a t  l o g i c  i s  t h a t  t h e r e  are  s p e c i f i c  f e a t u r e s  o f  i n t e r e s t  
which w e  d e s i r e  t o  e x p l o r e  and t h a t  a m i s s i o n  would b e  t a i l o r -  
made f o r  t h a t  s i t e .  A c o n t r i b u t o r y  f a c t o r  i s  t h e  a v e r s i o n  
among some s c i e n t i s t s  t o  a c o n t i n u e d  m u l t i p l e  s i t e  approach  
o c c a s i o n e d  by a m i s t a k e n  b e l i e f  t h a t  m u l t i p l e  t a rge ts  i m p l y  
areas s imilar  t o  t h e  r e l a t i v e l y  f e a t u r e l e s s  Apol lo  s i t e s .  

The s c i e n t i f i c  r a t i o n a l e  beh ind  

I n  o r d e r  t o  accommodate t h e  s i n g l e  s i t e  p h i l o s o p h y  
and  t h e  p a r t i c u l a r  s i t e s  o f  i n t e r e s t ,  m i s s i o n  o p e r a t i o n s  
p e r s o n n e l  have i n d i c a t e d  t ha t  t h e  f r e e - r e t u r n  c o n s t r a i n t  
c o u l d  be r e l a x e d  and that  w a y s  t o  l a n d  o v e r  rough t e r r a i n  
c o u l d  be  d e v i s e d .  They f u r t h e r  i n v e s t i g a t e d  ways i n  which t h e y  
might keep a r e a s o n a b l y  l o n g  KSC l a u n c h  window, t h u s  a l l o w i n g  
f o r  count-down h o l d s  and r e c y c l e s ,  and s t i l l  l a n d  a t  a s p e c i f i c  
s i t e  d u r i n g  t h e  s h o r t  optimum l i g h t i n g  p e r i o d  (%6-15O s u n  
a n g l e ) .  A p r o m i s i n g  p o s s i b i l i t y  i n c l u d e d  p l a n n i n g  an e a r l y  
l a u n c h  and t h e n  u s i n g  e i t h e r  v a r i a b l e  t r a n s l u n a r  c o a s t  t i m e ,  
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o r  m u l t i p l e  l u n a r  o r b i t s  t o  use  up t i m e  u n t i l  t h e  l i g h t i n g  a t  
t h e  s i t e  became f a v o r a b l e .  During r e c e n t  d i s c u s s i o n s  o f  t h e  
Lunar  E x p l o r a t i o n  Program, however, i t  has become a p p a r e n t  
t h a t  t h e  s i n g l e  s i t e  ph i losophy  may be  unduly c o n s t r a i n i n g  
and t h a t  w e  s h o u l d  r e c o n s i d e r  t h e  s c i e n t i f i c  r e q u i r e m e n t  f o r  
a s i n g l e  s i t e  approach .  T h i s  h o l d s  p a r t i c u l a r l y  f o r  m i s s i o n s  
f lown b e f o r e  any changes are made t o  CSM and LM hardware 
which would a l l o w  s i g n i f i c a n t l y  l o n g e r  t o t a l  m i s s i o n  times 
and l o n g e r  time b e f o r e  LM l a n d i n g .  I n  t h i s  memo, t h e r e f o r e ,  
I s h a l l  examine t h e  f a c t o r s  which a f f e c t  t h e  s c i e n t i f i c  r e t u r n  
f rom t h e  e x p l o r a t i o n  as t h e y  bear  on t h e  c h o i c e  o f  t h e  m u l t i p l e  
o r  s i n g l e  s i t e  p h i l o s o p h y .  O p e r a t i o n a l  f a c t o r s  are n o t  c o n s i d e r e d .  
One s h o u l d  keep i n  mind t h a t  these may b e  more c o n s t r a i n i n g  
t o  a m u l t i p l e  s i t e  appraoch  t h a n  s c i e n t i f i c  f a c t o r s ,  e . g . ,  
reprogramming g u i d a n c e  computers .  

11. SCIENTIFIC FACTORS AFFECTING S I T E  PHILOSOPHY 

A .  S i t e  Assignments  and L o c a t i o n  

For  pu rposes  of  t h i s  s t u d y ,  I have used  t h e  t e n t a t i v e  
s i t e  a s s ignmen t s  and sequence  shown i n  Table  I and F i g u r e  I.* These s i t e s  hzve Bee2 use5 ir! m n s t  nf the yecent. T,iinar Program 
Reviews and i n c l u d e  many recommended by t h e  1 9 6 7  Summer S tudy  
of Lunar  S c i e n c e  and E x p l o r a t i o n 5  and by t h e  Group f o r  Lunar 
E x p l o r a t i o n  P l a n n i n g .  196 ,7  From F i g u r e  I it  i s  e v i d e n t  t h a t  
t h e r e  are l o n g i t u d i n a l  clumpings o f  s i t e s  which,  a l l  e l s e  
b e i n g  e q u a l ,  would a l l o w  one t o  c o n t i n u e  a fo l low- the - sun  
p h i l o s o p h y  f o r  many m i s s i o n s ,  a l b e i t  n o t  w i t h  t h e  degree o f  
f reedom o f f e r e d  by t h e  5 s i t e s  f o r  t h e  f i r s t  and second  l a n d i n g .  
Fo r  example,  e a s t e r n  s i tes  4 and 5 g i v e  ear ly  l a u n c h  window 
t a r g e t s  w h i l e  w e s t e r n  2 ,  7 ,  and 9 t i e  down t h e  l a t e  window. 
More c e n t r a l l y  l o c a t e d ,  s i t e s  3 ,  6 ,  8 ,  and 1 0  g i v e  mid-window 
t a rge t s .  Gran ted ,  t h e  t e n t a t i v e  l i s t  o f  s i t e s  may w e l l  b e  
changed b u t  t h e  t o t a l  s t o r e h o u s e  o f  s i t e s  o f  i n t e r e s t ,  f o r  
which w e  have good photography,  e x h i b i t s  a s imilar  d i s p e r s i o n  
o f  s i t e  l o c a t i o n s .  

B.  S e q u e n t i a l  Dependency 

Data Re tu rn  

I f  one were convinced  t h a t  t h e  knowledge ( p r i m a r i l y  
geochemica l  and g e o l o g i c a l )  t o  be g a i n e d  a t  s i t e  y depended 

# S i t e s  o f  f i r s t  and second l a n d i n g  a r b i t r a r i l y  s e l e c t e d  
t o  r e p r e s e n t  an  e a s t e r n  and w e s t e r n  mare. 
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upon knowing what e x i s t s  a t  s i t e  x ,  he would n o t  want t o  
c o n s i d e r  x and y f o r  t h e  same m i s s i o n .  To my knowledge, no 
s u c h  r e q u i r e m e n t  now e x i s t s  f o r  t h e  s i t e s  c o n s i d e r e d .  T h i s  
s h o u l d  n o t  be i n t e r p r e t e d  as meaning t h a t  t he re  w i l l  b e  no  
m i s s i o n  feedback f o r  i t  I s  h i g h l y  p r o b a b l e  t h a t  what w e  d e t e r m i n e  
on a g i v e n  m i s s i o n  w i l l  a l t e r  p l a n s  f o r  t h e  n e x t  m i s s i o n  no 
matter what t h e  s i t e .  There i s  a l s o  a p o s s i b i l i t y ,  o f  c o u r s e ,  
t h a t  someth ing  e x t r e m e l y  e x c i t i n g  w i l l  b e  found which w i l l  
d i c t a t e  a desire t o  go  t o  a s p e c i f i c  s i t e  on t h e  n e x t  mis s ion .  
S i n c e  t h a t  canno t  be f o r e s e e n ,  we a s s i g n  t h e  p o s s i b i l i t y  t o  
t h e  realm o f  real-t ime d e c i s i o n  making i n  t h e  f u t u r e .  

S i t e  Dependent Payloads  

The s i t e s  i n  Tab le  I and F i g u r e  I were s e l e c t e d  and 
t ime-sequenced  on t h e  bas i s  of  b o t h  s c i e n t i f i c  and o p e r a t i o n a l  
c o n s i d e r a t i o n s .  S c i e n t i f i c a l l y  t h e y  r e p r e s e n t  e x c e l l e n t  examples  

h i g h l a n d s )  and p r o c e s s e s  ( impac t ,  v o l c a n i c ,  t e c t o n i c )  and i n  
a good e x p l o r a t i o n  would be e x p e c t e d  t o  p r o v i d e  t h e  s o u r c e  o f  
da t a  s u f f i c i e n t  t o  answer key q u e s t i o n s  abou t  t h e  o r i g i n  and 
e v o l u t i o n  o f  t h e  moon. From a n  o p e r a t i o n a l  v i e w p o i n t ,  t h e y  
were s e l e c t e d  f i rs t  on t h e  basis of a n  assumed r e q u i r e m e n t  f o r  
a v a i l a b l e  h i g h  r e s o l u t i o n  photography.  They were t h e n  t i m e -  
sequenced  t o  f i t  assumed o p e r a t i o n a l  c a p a b i l i t i e s  which were 
t i e d  t o  s p e c i f i c  s c h e d u l e s  and t o  l a u n c h  i n t e r v a l s  of s i x  
months o r  l o n g e r .  F o r  example,  s i t e s  5-8 were a s s o c i a t e d  w i t h  
t h e  Extended  LM, w i t h  3-7 days s t a y - t i m e  and m o b i l i t y  a i d s .  
Such a p a y l o a d ,  a t  one time e x p e c t e d  t o  be  a v a i l a b l e  i n  1 9 7 1 ,  
would amount t o  o v e r - k i l l  on s i t e s  1 -4 ,  b u t  would be l e s s  
e f f e c t i v e  f o r  s i t e s  9 and 1 0  t h a n  d u a l  l a u n c h e s .  However, 
even  w i t h  v a r i a b l e  p a y l o a d s ,  one c o u l d  u s e  a l i m i t e d  m u l t i -  
s i t e  approach  w i t h i n  c e r t a i n  s i t e  g r o u p i n g s ,  e . g . ,  t h e  same 
r o v e r  might  be  e q u a l l y  u s e f u l  a t  L i t t r o w  and t h e  Marius  H i l l s  
o r  t h e  same f l y e r  a t  Tycho, Hyginus,  and t h e  Marius H i l l s .  

o r  t h e  mzjm classes Gf significant l anar  features (mare, 

The r e c e n t  t r e n d  i n  t h e  l u n a r  p l a n n i n g  has been 
towards  l e s s  s p a c e c r a f t  and pay load  v a r i a b i l i t y .  The u l t i m a t e  
i n  t h a t  t r e n d  i s  1 0  m i s s i o n s  of i d e n t i c a l  c a p a b i l i t y  i n  which 
c a s e  one can  u s e  any sequence  o f  s i t e s .  

I n s t r u m e n t  Networks 

- I  

C e r t a i n  e x p e r i m e n t s ,  e s p e c i a l l y  t h e  s e i s m i c ,  depend 
upon a w i d e l y  spaced areal  s p r e a d  and ove r - l app ing  l i f e t imes  f o r  
o p t i m a l  i n f o r m a t i o n  r e t u r n .  F i g u r e  1 i l l u s t r a t e s  some o f  t h e  
p o t e n t i a l  ne twork  sys t ems  a v a i l a b l e  assuming t h e  s e q u e n t i a l  
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deployment  of Apol lo  Lunar  S u r f a c e  Exper iments  Packages (ALSEP) 
a t  t h e  s i t e s  o f  Table  I. The p a r t i c u l a r  s e i s m i c  n e t  a v a i l a b l e ,  
a t  a g i v e n  time depends upon t h e  l a u n c h  i n t e r v a l ,  r ,  and i n d i v i d u a l  
seismometer l i f e t ime ,  T .  I t  a p p e a r s  now t h a t  a one yea r  se i smomete r  
l i f e  can  be c o u n t e d  on w i t h  a r e a s o n a b l e  e x p e c t a t i o n  o f  two years ,  
wh i l e  l a u n c h e s  may o c c u r  on 4 t o  1 2  month c e n t e r s .  Assuming a 
two year  l i f e ,  a maximum launch  i n t e r v a l  i s  e igh t  months i f  a 
n e t  w i t h  s e n s i b l e  l i f e t ime  ( > r )  i s  t o  b e  e s t a b l i s h e d .  Launches 
on 1 2  month c e n t e r s  would n o t  a l l o w  one t o  e s t ab l i sh  a th ree  
s t a t i o n  s e i s m i c  t r i a n g u l a t i o n  n e t  ( 0  = E; , where 
o f  s i m u l t a n e o u s l y  o p e r a t i n g  s t a t i o n s ) ,  t h u s ,  f o r  s u c h  i n t e r v a l s  
( r  1 / 2  T )  s i t e  s e q u e n c i n g  i s  immaterial. A somewhat s imi la r  
c o n c l u s i o n  i s  r e a c h e d  f o r  r < 1/4 T. I n  t h i s  c a s e  s t a t i o n s  
have enough l i f e t i m e  o v e r l a p  s o  t h a t  t h e  s p e c i f i c  s e q u e n c i n g  
d i m i n i s h e s  i n  i m p o r t a n c e .  Le t  u s  c o n s i d e r  now, though,  t h e  
l i k e l y  s i t u a t i o n  where 1 / 2  ~ < r < 1 / 4 ~  and where sequenc ing  might  be  
1 m p o r t a n t  . 

T = number 

S i n c e  t h e  des i red  a rea l  s p r e a d  f o r  a s e i s m i c  n e t  
n e c e s s i t a t e s  b o t h  a l a t i t u d i n a l  and l o n g i t u d i n a l  s e p a r a t i o n ,  
t h e  f i r s t  s t a t i o n  can  be  e s t a b l i s h e d  a t  any s i t e ,  t h u s  making 
i t  q u i t e  permissable  t o  have m u l t i p l e  s i t e s  f o r  t h a t  m i s s i o n .  
Once t h e  f i r s t  s t a t i o n  i s  e s t a b l i s h e d ,  t h e  second s h o u l d  
b e  emplaced r e l a t i v e l y  f a r  away, e i t h e r  i n  l a t i t u d e  o r  l o n g i t u d e .  
I f  e a r l y  s i t e s  are l i m i t e d  t o  t h e  e q u a t o r i a l  r e g i o n ,  as seems 
l i k e l y ,  t h e r e  i s  no  c h o i c e  - t h e  s e p a r a t i o n  must come i n  
l o n g i t u d e  b u t  even  h e r e  t h e r e  i s  s t i l l  p o t e n t i a l  f o r  k e e p i n g  
more t h a n  one s i t e  p e r  o p p o r t u n i t y .  With t h e  e s t a b l i s h m e n t  o f  
two e q u a t o r i a l  s t a t i o n s ,  however, ( p r o b a b l y  a f t e r  t h ree  m i s s i o n s  
s i n c e  t h e  f i r s t  l u n a r  m i s s i o n  does n o t  i n c l u d e  deployment o f  
a f u l l  c a p a b i l i t y  l o n g - l i f e  s t a t i o n )  t h e  need i s  changed t o  
p r i m a r i l y  one of l a t i t u d i n a l  s e p a r a t i o n ,  w i t h  l e s s  s e n s i t i v i t y  
t o  l o n g i t u d e .  Thus,  f o r  t h e  t h i r d  s t a t i o n ,  any of s i t e s  
5,  6 ,  7 ,  and 9 would s u f f i c e ,  g i v i n g  an o p t i o n  of  s i t e s  %40° 
apa r t  i n  l o n g i t u d e .  Op t ions  f o r  t h e  f o u r t h  s t a t i o n  would be 
a l m o s t  as g rea t .  

I n  summary, i t  i s  e v i d e n t  t h a t ,  w i t h  t h e  p r e s e n t  s e t  
of s i t e s ,  e s t a b l i s h m e n t  of a s e i s m i c  n e t  i s  compatable  w i t h  a 
m u l t i - s i t e  p h i l o s o p h y .  Also  e v i d e n t  i s  t h a t  a f a s t  l a u n c h  
r a t e  f a v o r s  e s t a b l i s h m e n t  o f  a good n e t  and a l l o w s  more s t a t i o n  
o v e r l a p .  A l t e r n a t i v e l y ,  and more des i r ab le  from a s c i e n t i f i c  
p o i n t  of view would be t o  i n c r e a s e  T i n  advanced ALSEP's .  

C . A s t r o n a u t  T r a i n i n q  

There i s  a l i m i t  t o  t h e  number o f  s i t e s  f o r  which a 
crew can  t r a i n .  The maximum number a p p e a r s  t o  b e  3 or 4 
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Apol lo- type  mare s i t e s  where t h e  p r ime  r e q u i s i t e s  are f o r  
o p e r a t i o n a l  t r a i n i n g  f o r  l a n d i n g .  It i s  notewor thy  t h a t  t h e  
e a r l y  s i t e s  are p r a c t i c a l l y  i d e n t i c a l  as r e g a r d s  g e n e r a l  
l a n d i n g  o p e r a t i o n s  and t o p o g r a p h i c  f e a t u r e s .  La ter  s i t e s  
d i f f e r  i n  two s i g n i f i c a n t  ways: 

1. The approaches  are t o p o g r a p h i c a l l y  r o u g h e r  and 
w i l l  presumably r e q u i r e  more t r a i n i n g  f o r  l a n d i n g .  

2 .  Each s i t e  i s  g r o s s l y  d i f f e r e n t  and i n c l u d e s  s p e c i f i c  
p o i n t s  o f  i n t e r e s t .  T h i s  w i l l  r e q u i r e  s i t e - d e p e n d e n t  
t r a i n i n g  f o r  b o t h  l a n d i n g  and s c i e n t i f i c  o p e r a t i o n s .  
The l a t t e r  i n c r e a s e s  i n  impor t ance  as s t a y t i m e  and 
m o b i l i t y  d e c r e a s e ,  f o r  t h e n  t h e  a s t r o n a u t  must t r y  
t o  accompl i sh  t h e  p r o v e r b i a l  maximum s c i e n c e  i n  
minimum t ime.  . 
Discussions with astrona1Jt.s and crew-training per sonne l  

i n d i c a t e  t h a t  i t  w i l l  b e  d i f f i c u l t  f o r  a g i v e n  crew t o  t r a i n  
f o r  more t h a n  two s u c h  s i t e s .  A program i n  which crews t r a i n  
f o r  s i t e s  i n s t e a d  o f  m i s s i o n s  c o u l d  c o n c e i v a b l y  a l l e v i a t e  
t h i s  problem, i . e . ,  a pad h o l d  or r e c y c l e  would mean a crew 
chanee .  More s p e c i f i c a l l y ,  t h e  p r i m e  crew c o u l d  t r a i n  f o r  
one s e t  o f  s i t e s  and t h e  back-up crew f o r  a n o t h e r  s e t .  
P o t e n t i a l  p roblems d i c t a t i n g  a g a i n s t  e x t e n s i v e  u s e  of  t h i s  
approach  are u n d e s i r a b l e  e f f e c t s  on a s t r o n a u t  mora le  and 
s i g n i f i c a n t  l a y o u t  d i f f e r e n c e s  f rom one s p a c e c r a f t  t o  a n o t h e r .  
R e l a t i v e  t o  t h e  l a t t e r ,  crews now t r a i n  f o r  a s p e c i f i c  s p a c e c r a f t .  
Both crew and s p a c e c r a f t  a v a i l a b i l i t y  c o n s t r a i n t s  would p r o b a b l y  
n o t  p e r m i t  more t h a n  one pr ime and back-up crew as s ignmen t  
p e r  s p a c e c r a f t .  Even now t h e  back-up crew does  n o t  r e c e i v e  
t h e  e q u i v a l e n t  t r a i n i n g  o f  t h e  p r i m e  crew, e s p e c i a l l y  i n  t h e  
l a s t  month b e f o r e  l a u n c h .  

111. CONCLUSIONS 

With t h e  c u r r e n t  l i s t  o f  t e n t a t i v e  l u n a r  l a n d i n g  
s i t e s ,  t he re  i s  r e a s o n  t o  b e l i e v e  t h a t  a v a r i a t i o n  o f  t h e  
c u r r e n t  mul t  i p l e - s i  t es /month ly  l aunch  o p p o r t u n i t y  p h i l o s o p h y  
can  c o n t i n u e  and n o t  d e t r i m e n t a l l y  a f f e c t  t h e  s c i e n c e  accompl i shed .  
F a c t o r s  which t e n d  t o  d e c r e a s e  t h e  d e s i r a b i l i t y  of  t h e  i n h e r e n t l y  
more f l e x i b l e  m u l t i - s i t e  approach  are s i t e - d e p e n d e n t  p a y l o a d s ,  
a s t r o n a u t  t r a i n i n g  l i m i t a t i o n s ,  and l a u n c h  i n t e r v a l s  f rom abou t  
1 / 2  t o  1/4 o f  ALSEP l i f e t i m e .  

2015-NWH-kse N .  W .  H inne r s  

At tachments  
T a b l e  I 
F i g u r e  I 



BELLCOMM. INC.  

REFERENCES 

1. El-Baz, F . ,  "GLEP S i t e  S e l e c t i o n  Subgroup T h i r d  Meet ing  - 
November, 1968",  Memorandum f o r  F i l e ,  December 1 9 ,  1968,  
Bellcomm, I n c  

2 .  "NASA 1965 Summer Conference on Lunar  E x p l o r a t i o n  and 
S c i e n c e " ,  NASA SP-88, N a t i o n a l  A e r o n a u t i c s  and Space  
A d m i n i s t r a t i o n ,  Washington, D.  C .  

3 .  H i n n e r s ,  N .  W . ,  James, D.  B .  and F. N .  Schmidt ,  "A Lunar  
E x p l o r a t i o n  Program", TM-68-1012-1, J a n u a r y  25, 1968,  
Bellcomm, I n c .  

4 .  Lunar  E x p l o r a t i o n  Program Memorandum, O f f i c e  o f  Manned 
Spaceflight, A p n l l o  Lunar  E x p l o r a t i o n  O f f i c e ,  Oc tobe r  4 ,  1968.  

5 .  "1967 Summer Study o f  Lunar S c i e n c e  and E x p l o r a t i o n " ,  
N A S A  SP-157, N a t i o n a l  A e r o n a u t i c s  and Space  A d m i n i s t r a t i o n ,  
Washington,  D. C .  

6.  El-Baz, F . ,  "Minutes o f  t h e  (GLEP) S i t e  S e l e c t i o n  Subgroup 
Meet ing of  June  1 9 ,  1968",  Memorandum f o r  F i l e ,  J u l y  3 ,  1968,  
Bellcomm, I n c .  

7 .  El-Baz, F . ,  "Geologic  C h a r a c t e r i s t i c s  o f  t h e  Nine Lunar  
Landing  S i t e s  Recommended by t h e  Group f o r  Lunar  E x p l o r a t i o n  
P lann ing" ,  TR-68-340-1, May 3 1 ,  1968,  Bellcomm, I n c .  



. 

BELLCOMM. I N C .  

TABLE I 

TENTATIVE MISSION ASSIGNMENTS 

1. 

2. 

3 .  

4 .  

5.  

6 .  

7. 

8.  

9 .  

10. 

S I T E  

MARE (EASTERN) 

MARE (WESTERN) 

FRA MAURO 

CENSOR1 NUS 

LITTROW 

TY CHO 

MARIUS HILLS 

H Y G I N U S  

s CHROTER 1 s VALLEY 

COPERNICUS 

MODE - 

11 

I 1  

I1 

EXTENDED LM 

11 

11 

11 

DUAL LAUNCH 

I1 



n 
I- cn 
U 
w 

w 
e 
Q r 

U 
3 
0 
CL 
I- 
I- - 
0 
r 
0 
>- 
I- 

CY- 



BELLCOMM, INC. 

S u b j e c t :  Cont inued  Use o f  M u l t i p l e  S i t e s  From: N .  W .  H i n n e r s  
p e r  Launch O p p o r t u n i t y  i n  t h e  
Lunar  E x p l o r a t i o n  Program 

DISTRIBUTION LIST 

Complete Memorandum t o  

NASA Headquar t e r s  

Messrs. R .  J .  Allenby/MAL 
D .  A .  Beattie/MAL 
R .  P .  Bryson/MAL 
E .  M .  Davin/MAL 
G .  F .  Esenwein/MAL 
R .  J .  Green/MAL 
T.  A .  Keegan/MA-2 
B. Milwitsks/MAL 
W .  A .  Stoney/MA 
V. R.  Wilm<rth/MAL 
M .  W .  Molloy/MAL 
L. R .  Scherer/MAL 
n TT 1.1: - - I n i n  r 
U .  u. Y Y 1 3 C /  I ' I f i U  

Manned S D a c e c r a f t  C e n t e r  

Complete Memorandum t o  

Bellcomm, I n c .  

Messrs. A .  J .  Calio/TA 
J .  W .  Dietr ich/TH2 
W .  N .  Hess /TA 
J. D.  Hodge/HA 
J .  P .  Loftus/HA 
A .  J .  Meyer/HA 
C .  H .  Per r ine /PO 
J .  R.  Sasser /TJ  

A l l  Members DepaEtment 2 0 1 5  
Department 1 0 2 4  F i l e  
C e n t r a l  F i l e  
L i b r a r y  

A b s t r a c t  Only t o  

Bellcomm, I n c .  

M r .  I .  M .  Ross 

Bellcomm, I n c .  

Messrs .  F.  G .  A l l e n  
D.  R .  Anselmo 
C .  Bidgood 
A .  P .  Boysen, Jr. 
J .  0.  C a p p e l l a r i ,  Jr. 
D.  A .  Chisholm 
D .  A .  Corey 
C .  L .  Davis 
J .  P .  Downs 
D. R .  Hagner 

Messrs. W .  G .  H e f f r o n  
J .  J .  H i b b e r t  
T .  B.  H o e k s t r a  
B .  T .  Howard 
D .  B. James 
A .  N .  K o n t a r a t o s  
M .  L i w s h i t z  
H .  S .  London 
D .  Macchia 
E .  D .  Marion 
J .  L.  M a r s h a l l  
J .  Z .  Menard 
V. S .  Mummert 
B .  G .  N i e d f e l d t  
G .  T.  Orrok 
P .  E .  Reynolds 
J .  A .  S c h e l k e  
F. N .  Schmidt  
R .  V. S p e r r y  
W .  B .  Thompson 
J .  W .  Timko 
G .  B .  T r o u s s o f f  
A .  R .  Vernon 
J .  E .  Vo lon te  
R .  L .  Wagner 


